NONCLASSICAL GODEAUX SURFACES IN CHARACTERISTIC FIVE RICK MIRANDA1
ABSTRACT. A classical Godeaux surface is a smooth minimal projective surface X, with K^, = 1, pa = pg = 0 and PicT(X) = Z/5Z. A nonclassical Godeaux surface is a smooth minimal projective surface X with K^. = 1, pa = 0, pg = 1 and PicT(X) = p.¡, or 05; such surfaces should exist in characteristic 5. It is the purpose of this note to construct nonclassical Godeaux surfaces in characteristic 5, with PicT(X) = p.5. The method is to exhibit a smooth quintic surface on which Z/5Z acts, so that the quotient is smooth; this quotient is the desired surface.
Let -k be an algebraically closed field of characteristic 5. Choose coordinates [x,y,z,w] for P3.; this allows us to identify Autfc(P3) with PGL(3, k), which I will do. Let a be the automorphism represented by the matrix /l 1 0 0\ 0 110 0 0 11 \o 0 0 1/ This element has order 5 and generates a cyclic group (rj) isomorphic to Z/5Z on P3. It is not difficult to see that every action of Z/5Z on P3 which has only isolated fixed points is conjugate to the action of (a). The only fixed point of a is [1,0,0,0].
For any linear form / in x, y, z and w let N(l) = n¿=oíjí(0 denote the norm of I under the action of <x; N(l) is a quintic form which is invariant under a. Let V be the subspace of the space of quintic forms which is generated by norms of linear functions. Let <p: P3 --» P(V) be the (a priori rational) map defined by the subspace V. I claim that, in fact, <p is defined everywhere and is étale away from the fixed point [ 
